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^^^^l^*^^'iiia:^<^ :■■ A method of securing a tubular element to the 
■ 'bottOBi -Of -* ,«>o<»y^^>^^«t««r . ;.cbinpr 1 sing' .1 o«er 1 ng the ti:bular element 

removibly mounting a 
^^"^^'I^M^fe?^^/^ before or after the 

at 

^tb^.*«pper-«i»d^^ element by 

.,aper^^^^ «s to c*kse;><he^^^^^^^ el eroent to 

•-^netH^iif^^^^B^^ bottom to a desired dej^y stopping the 
operation of 'tf»e pumping unit, disconnecting the pumping unit from 
the tubular element, raising It to the water surface and 
recovering it. 


The invention relates to method for securing a 
tubular element to the bottom of a body of water and to 
apparatus for carrying out this method. 

It is often desirable to secure a tubular element to 
the waterbottom in order to use it for the anchoring of 
various structures, such as for example floating drilling 
plotforms, floating production platforms, floating tension 
leg platforms, various types of ships and single buoy mooring 
systems for loading and unloading tankers, or, for examples, 
for the staying by means of guy cables of various structures, 
such as for example a freestanding marine conductor. 

For this purpose it is well known to drive piles, for 
example hollow steel piles, into the waterbottom by means of 
known underwater pile drivers. In deep water, the driving of 
piles into the seabottom in this known manner is however a 
difficult and expensive operation. 

It is an object of the invention to provide 3 method 
and apparatus for securing a tubular element to the bottom of 
a body of water in a simple, quick and inexpensive manner. 

Therefore the method according to the invention 
comprises lowering the tubular element from the water surface 
to the water bottom, removably mounting a pumping unit on the 
tubular element either before or after the lowering of the 
tubular element, closing the tubular element at the upper 
end, reducing the pressure within the tubular element by 
operating the pumping unit so as to cause the tubular element 
to penetrate into the water bottom to a desired depth, 
stopping the operation of the pumping unit, disconnecting the 
pumping unit from the tubular element, raising it to the 
water surface and recovering it, 
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An apparatus tor carrying out this .ethod comurise. 
according to the invention, a tubolar element which is 
adapted to be closed at the upper end and which is open at 
the lower end. a thin cutting edge at the low.r end of the 
tubular element, a pu.ping unit for reducing the pressure 
within the tubular element, said pu.ping unit being rcnovably 
-anted on the tubular element by means of a releasable 
coupling. 

in a suitable embodiment of the invention the pumping 
unit is connected to the tubular element by means of a 
releasable coupling which is preferably adapted to be 
remotely controlled. 

The invention will now be explained with reference to 
the drawings relating to some possible embodiments of the 
invention wherein 

Figure 1 shows a side view of a first embodi- 
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--t or .he apparatus according t. the Invention. 

Figure 2 shows a top plan view of the appar^atus 

according tc figure 1 . 

Figure 3 shows the lowering of the apparatus to 
the bottom of a body of water. 

Figure k shows the apparatus at the moment that 
it contacts the waterbottom. 

Figure 5 shows the apparatus at the moment that 
the tubular element has penetrate<i about halfway 
into the waterbottom. 

Figure 6 shows the apparatus at the moment that 
the tubular element has penetrated into the seabed 
to the desired depth. 

Figure 7 shows a vertical cross-section of a 
secon. embodiment of the apparatus according to the 
invention. 

Figure 8 shows In perspective the application 
Of the tubular element according to the invention to 
a supply boat bow mooring system. 

Figure 9 shows in perspective the application 
Of the tubular element according to th . invention to 
a system for anchoring a pipeline to a waterbottom. 

The embodiment of the apparatus for carrying 
out the method according to the Invention as shown 
in figures 1 to 6 is generally Indicated by the 
reference numeral 1. A tubular element 2, for ex- 
ample made of steel, is closed at its upper end 3 by 


Best Avi 



Je Copy 


10 


means oC a cap . TUa jowcr end 5 of thr t..jh.:\-.r- 
element 2 is open anri is p-ovided with .i cutting 
edge 6 which enables the tubula- element ? to pene- 
trate into the bottom 7 of a bo^y of water 8. 

The cap H is provided v:ith a piece of pipe 9 
and a punping uni. 10 is connected by means of a 
releasable coupling 11 to the upper end of the piece 
of pipe 9. The low^r end of the piece of pipe 9 is 
provided with a sieve cap 19 for preventinR g-ound 
material from reaching the pumping unit. The re- 
leasable coupling 11 can be a conventional remotelv 
controlled releasable coupling (for example mechani- 
cally, hydraulically , pneumatically or el'>ctrically 
controlled or controlled by a combination thereof). 
■"5 The pumping unit 10 is provided with two radial 

hollow arms 12, each arm 12 carrying a sheave 13 
respectively and each sheave being rotatable 
around a corresponding axis 15, respectively 16, and 
cooperating with a hoisting cable or -chain 26. 
Within the left hand hollow arm 12 h pump (not 
shown) is arranged and within the right hand a-m 1? 
an electric motor (not shown) is arranged for 
driving the pump. 

Furthermore the pumping unit 10 is provided 
with two air release valves 17, respectively 18. The 
valves 17 and 18 are so arranged that they can open 
or close a conuBunication between the interior 20 and 
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the .xt.r,or of the tubular el...„t z. TKe,e vaUe, 

'7 .„d ie are conventional remotely oont.oUe. 

v.l,„ (for „a.pie hydrauHoaU,. pn.„.at,oau, or 

electrically controlled). 

The outer aurfac. of the tubular element 2 „ 
provided „,tn a radial „,.ber ZZ «h,ch earn,, . 
-iveraal Joint „ for connecting an anchor Une Z, 
to th. tubular el«,.„t z. An umbilical cable 27 i, 
connected W^th. p„.pi„. „ ^ ,^ 

m th. dr.«ng.. The dlacharg. of the p„.p 

cated by reference nu.er.1 30 and l, provided with a 

suitable on«>way valve 28. 

The inetallatlon of the tubular element 2 „ 
oerrled out as follows . 

Fro. . ,e„., 28 the apparatus 1 la icuer.d by 
"•n. Of . .holat 29 which I, provided .tth a 
holatlng ..bl. or -chain 26. Por thu purpose the 
>.oi.tlog c.bl. 26 IS passed .long the sheaves ,3 and 

.nl by gradually paying „ut the hoisting cable 
26, the apparatus , is lowered to the botto. 7 (see 
ngure 3). Before lo.ering the apparatu., , to the 

botto. 7. the air rel i,„ „ ^^^^^^ 

"that air can escape fro. the interior 20 of 

the tubular el..ent 2 during the leering operation. 

When the cutting edge 6 contacts the botto. 7 
C... figure the hoisting line 26 is slackened 


somewhat so as to allow the cutting edge 6 to pene- 
trate into the bottom 7 over a small distance under 
the weight of the tubular element 2 and of the 
pumping unit 10, in order to form a seal around the 
base of the tubular element 1. 

Then the air release valves 17 and 18 are 
closed and the pumping unit 10 is started from the 
vessel 28 by aeaha of the umbilical cable 27, which 
causes the pumping unit 10 to evacuate water from 
the interior 20 of the tubular element 2, so that 
the pressttre WlWin the t 2 is re- 

duced. The pumping unit 10 evacuates the water from 
the interior 20 via the pipe piece 9, which acts as 
a suction conduit and discharges the water to the 
exterior of the apparatus 1-.vla the outlet or dis- 
charge 30. In this manner a pressure difference is 
created between the outside and the interior of the 
apparatus 1. This pressure difference causes a gradual 
penetration of the tubular element 2 into the 
bottom 7 (see figure 5) until it has reached the 
final position as shown in figure 6. 

When the tubular element 2 has reached the 
desired final position, which can for example be 
detected by means of an underwater television camera 
(not shown) or by means of an echo-sounder (not 
shown), the pumping unit 10 is switched off and then 
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the necessary steps are taken for recovering the 
puBplng unit 10. 

For this purpose, the air release valves 17 and 
18 and the releasable coupling 11 are operated by 
ronote control via the umbi ileal cable 27. so that 
the valves 17 and 18 are opened. and the punping unit 
10 is disconnected fro. the piece of pipe 9. Then 
the pu«plng unit 10 is raised to the water surface 
by hauling in the hoisting line 26 and taken aboard 
of the vessel 28 (see figure 6). 

It Is desirable to aaintaln the umbilical cable 
27 and the anchor line 21. under tension during the 
lowering of the apparatus 1 to the waterbottom 7 to 
prevent tan^^^^^ ^^^^^ 27 and the line 24. 

^^^^^^^ ^0 1« preferably provided with 
a water-tight container 21 accommodating suitable 
■easurlng equipment such as an IncllnoBeter, a dif- 
ferential pressure gauge and an echo-sounder or 
television camera to register the penetration depth 
Of tubular element 2. By means of th^se instruments 
the progress of the installation operation can be 
watched and corrections can be made, if necessary. 
After. the installation of the tubular element 

""^ f*"- "coring a 
floating object .. f^^^^^^^ ^ ^ floating 

platform, to the tubuUr element 2. 
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Another embodiment of the apparatus according 
to. the Invention is shown in figure 7. 

This embodiment comprises a tubular element or 
Pile 35, preferably made of steel. The lower end 36 
of the Pile 35 is open and is provided with a 
cutting edge 37. The tubular element 35 is further- 
more provided with a radial flange 38 which la re- 
inforced by radial webs 39. A pumping unit generally 
indicated by reference .numeral HO is adapted to be 
placed onto the top end of the tubular element 35. A 
sealing ring 11 Is j>j«went so that a liquid tight 
seal can be obtained between the tubular element 35 
and the puBping unit HO. The puaplng unit 10 com- 
prises a hoiloH Bam body 42 carrying two pumps U2 
respectively :eaeh having an outlet il5, respec 
tlvely H6. Within the main body ii2. compartments Hi 
and 48 are present. These compartments are in com- 
munication with the pumps 43, respectively HH. a 
eommunleatlon exists between the interior 50 of the 
tubular element 35 and the compartment 4? via a 
channel 51 and an annular filter 52. Similarly a 
communication exists between the interior 50 and the 
compartment 48 via a channel 53 and anannular fil- 
ter 54. Valves 55, respectively 56, are arranged at 
the end of channel 51, respectively channel 53. These 
valves are preferably remotely controlled, so that 


they can be opened or closed at wUi from a vessel 
at the wateraurfaee. For this purpose suitable elec- 
tric cables 60 respectively 61 lead from the valve 
55 respectively 56 to the said vessel. Electric 
cables 62 respectively 63 lead from the pumps «I3 
respeetlVely .ajii to the vessel at the watersurfaee In 
order to svU^ HH o„ ^j.^ 

required . '•; ' " '. 

Vithln; the': tubular element 3^^ radial webs 6U 
and 65 are present which carry an eye 66 which is 
centrally arranged within the tubular element. A 
hrst hbistkig cable 67 is secured to the eye 66. An 
annular guide element 72 is arranged around the 
r^PM^f'ljl^J?!^ ^7. Hoisting cables 68 and 69 are 
secured respectively to eyes 70 and 71 on the pump 
unit «I0. The electric cables 60 and 62 are secured 
to or Incorporated into the hoisting cable 68 and 
the electric cables 61 and 63 are secured to or 
incorporated into hoisting cable 69. 

The ajiparatus according to figure 7 is in- 
stalled as follows. 

By jaeaas of the hoisting cable 67 the tubular 
ele«ent 35 is lowered frwi a vessel to the water- 
botti^. When the tubular element 35 has reached the 

waterbottoB the;oable 67 la slackened somewhat, in 

- ■ •:, ■ ■'■-••^?■^^T;v^'V.'..•• ■ 

order to »llo¥;^the Joutting edge 37 to. penetrate into 
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the waterbottom under the weight of the tubular 
ele-ent 35. Then the valves 55 and 56 are opened and 
tl^e puap unit 40 is lowered fro. the vessel by means 
of the cables 68 and 69 until the pu«p unit UO 
reaches the position as shown In figure 7. During 
the lowering of the pu»p unit HO the guide element 
72 slides along the cable 67 which la kept in 
stretched condition during the lowering of the pu.p 
unit Hp. 

controlled valves 55 and 56 are 
then olosed^frtm ithe vessel by passing a proper 
signal and; the necessary energy via the electric 
cables to the valves 55 and 56. After closure of the 
mves 55 and 56 the puaps ^3 and/or H>i are switched 
on by passing a proper signal and the necessary 
energy ..through the electric cables 62 and/or 63. The 

f'*^* '^he interior 
r50:brtttiA^^itS^ eleaent 35 which Is discharged 
through the outlet(s) 1.5 and/or «I6. m this .anner a 
pressure difference Is created between the interior 
50 and the exterior of the tubular eleient 35 which 
causes the latter to penetrate Into the waterbottoa. 

35 penetrated into 
the »n»terii«^ti^^^^^^ ^^^^ 

and/or are switched off and the valves 55 and 56 
are opened again. Thftn by aeaois of the hoisting 
^® the puaping unit ilO is raised to 
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the watersupface and taken aboard of the vessel. If 
desired the cable 67 can then be used for mooring a 
floating object such as a vessel or a floating plat- 
font to the tubular element 35. 

In the above, the tubular element 35 Is lowered 
to the waterbottoB before the lowering of the 
pumping unit no. Instead, it is possible to lower 
the tubular «iement 35 and the pumping unit «J0 to- 
gether;, it :th«;,- si»e _t i . 

A tWlCr'«lmient, secured to the bottom of a 
body of water in the manner aooording to the in- 
vention ean be used for various purposes. If it is 
provided with an anchor cable, it can for example be 
vsftd f or t^^^^^^^ of a ship, for mnohorlng a 

-^'^^^ drilling platform, so as for 

•xaaple aJso-ealled tension leg platform, for an- 
;>ehoring a single buoy mooring system for loading or 
unloading^tankers . 

The said tubular element can also be used as an 
envelope for protecting the wellhead and/or the 
upper part of an oil- or gaswell in the seabed, or 
for anchoring a pipeline to the seabed, or for the 
staying by mins of guy cables of various struc- 
tures, *.ieh as for example a freestanding marine 
oonduetor. 

j An •^taapJL:« bf^^m poMibi^^^ the 
i*«parattta aeeordlhg to the ihventlon is shown in 
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figure 8. Which discloses , bow mooring system for 
■ooring • supply boat 80 close to an offshore 
<lrilll„g Platform 8l. m this figure, a tubular 
element 82, secured to the seabottom 83 in the man- 
ner according to the invention, is used for anchor- 
mg an. intermediate buoy 84 below the watersurface 
85 by means of a chain or cable 86, which inter- 
connects the'tubul.r element 82 and the intermediate 
buoy 84. a: .oorlng buoy 87 floating at the water- 

'^''^^V^:^.^^^^^ intermediate buoy 84 

by ...nil Of 4 cable or chain 88. The mooring buoy 87 
la provided with a .coring line 86 which is adapted 
to be connected to the mooring hawser 89 of the 
supply boat ao. The stern of the boat 80 is ccc 
nected to^^he platform 81 by aeans of a pair of 
■ooring lln.s 90 and 91. 

Another field of application of the invention 
concerns the anchoring of a pipeline to the seabed 
m the unner shown in figure 9. In figure 9, . 
Pipeline 90 la shown which is laying on the seabed 
91. In ord.r to anchor the pipeline 90 to the seabed 
91 a brae. 92 la placed over the pipeline 91. At 
^'^ot^ f^e^ ln^^2 is provided with a bore 93 and 
a Jacket 9^. Th. brace 92 is secured to the seabed 
by passing thrtjugh each bore 93 and jacket 94 n 
tubular el«ient 95 according to the invention. This 
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tubular element 95 is provided with a collar 96 and 
it is installed and caused to penetrate Into the 
seabed 91 in the manner according to the invention 
as described in the above. 

The Jacket 9H is internally provided with a cam 
97 Which is adapted to cooperate with the collar 96 
on the tubular element 95. 

Figure 9 shows the situation after both tubular 
elements 95 hare been installed. The tubular ele- 
ments 95 anchor the brace 92, firmly to the seabed 
91, 80 that the brace 92 secures the pipeline 90 
firmly to the seabed 91. The purpose of the cam 97 
is to load the tubular element 95 eccentrically when 
" <!irected forie acts on the pipeline 90 

and thus on the brace 92. 

After the tubular elements 95 have been in- 
stalled the pumping unit (not shown) of each tubular 
element 95 is raised to the watersurface and re- 
covered in the manner as explained in the above. 

If it is desired to remove the tubular unit 
from the seabed, it is possible to secure a pumping 
unit to the tubular element and to create an over- 
pressure within the tubular element causing the 
tubular element to raise upwardly so that it can be 
recovered. 

The puap used in the pumping unit according to 
the invention can be of any suitable type, for ex- 


ample a centrifugal pump, a positive displacement 
pump, or even an ejector pump. 


The claims defining the invention are as follows: 

1. A method of securing a tubular element to the 
bottom of a body of water, comprising lowering the tubular 
element from the water surface to the water bottom, remcvabl 
counting a pumping unit on the tubular element either before 
or after the lowering of the tubular element, closing the 
tubular element at the upper end, reducing the pressure 
within the tubular element by operating the pumping u'nit so 
as to cause the tubular element to penetrate into the water 
bottom to a desired depth, stopping the operation of the 
pumping unit, disconnecting the pumping unit from the tubula, 
element, raising it to the water surface and recovering it. 

2. An apparatus for carrying out the method as 
Claimed in claini 1, comprising a tubular element which is 
adapted to be closed at the upper end and which is open at 
the lower end, a thin cutting edge at the lower end of the 
tubular element, a pumping unit for reducing the pressure 
within the tubular element, said pumping unit being removably 
mounted on the tubular element by means of a releasable 
coupling. 

3. The apparatus as claimed in claim 2, wherein 
the releasable coupling is adapted to be remotely controlled. 

4. The apparatus as claimed in any one of the 
claims 2-3, wherein the apparatus further comprises a valve 
for opening or closing a passage between the interior and the 
exterior of the tubular element. 

5. The apparatus as claimed in claim 4, wherein 
the valve is arranged on the pumping unit. 

6. The apparatus as claimd in the claims 4 or 5, 
wherein the valve is adapted to be remotely controlled. 
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7. The apparatus as claimed in any one of the 

Claims 2 to 6, wherein the apparatus further comprises 

hoisting means for lowerinq or rai«:in« 

TTiing or raising the apparatus. 

8. The apparatus as claimed in claim 7, wherein 
the hoisting means are connected to the pumping unit. 

9. The apparatus as claimed in any one of the- 
claims 2 to 8. wherein the pumping unit is provided with a 
filter- or sieve device. 

10. The apparatus as claimed in any one of the 
Claims 2 to 9, wherein the pumping unit is adapted to be 
remotely controlled. 

. .11. The apparatus as claimed in any one of the 
claims 2 to 10, wherein the pumping unit is provided with a 
water-tight container which accommodates measuring equipment. 

12. The apparatus as claimed in any one of the 
claims 2 to 11, wherein the tubular element is provided with 
an anchor line. 

•DATED this EIGHTEENTH day of FEBRUARY, 1983 
SHELL INTERNATIONALE RESEARCH MAATSCHAPPIJ B.V. 

Patent Attorneys for the Applicant 
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